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Introduction
2
Skin sensitization (allergic contact dermatitis) is a common problem arising from the contact 3 of certain chemicals with the skin. Once sensitized, an individual remains so for life, and it is 4 therefore important to know whether or not a chemical possesses skin sensitization potential 5 before skin contact is made.
6
In order for skin sensitization to be induced, a chemical must first penetrate into the viable 7 epidermis and bind to skin proteins/peptides to form an immunogenic complex. Roberts and Patlewicz 15 have reviewed the subject.
4
In order to develop good QSAR models, all chemicals used in the training set should exert 5 their effect by the same mechanism. Since it is often difficult to determine mechanisms of 6 action, the default position has been to use chemicals of the same class (e.g. benzoic acids, 16 7 nitrobenzenes 17 ) in the expectation that they have a common mechanism. However, with the 8 emphasis in recent years on mechanistically based QSAR modeling, and with current 9 knowledge of mechanisms involved in skin sensitization, 18 we decided to try to use this 10 approach to model the relatively large data sets of Gerberick et al. 19 and Kern et al., 20 11 comprising 211 chemicals and 108 chemicals respectively.
12
Methods
14
The Gerberick et al. 19 and Kern et al. 20 data sets contain a total of 85 non sensitizers, which 15 of course cannot be included in MLR modeling. In addition, two chemicals (cinnamic 16 aldehyde and 2 amino 6 chloro 4 nitrophenol) were duplicated in the data sets. Gerberick et al. 19 are incorrect. These deletions left a total of 204 skin sensitizers for 4 modeling.
5
The LLNA involves the topical exposure of the ear dorsum of CBA female mice to 25 L of the EC3 value is calculated.
11
It should be noted that EC3 values are reported as g/100 ml. Four potency ranges are used, as 12 follows: EC3 ≥10 to ≤100, weak; EC3 ≥1 to <10, moderate; EC3 ≥0.1 to <1, strong: EC3 It is widely acknowledged that for a QSAR model to be predictive, external test chemicals
should be similar to one or more chemicals in the training set used to build the model.
26
10
There are a number of methods used to achieve this, 27 although the topic is still open and has 11 not been completely solved. 28 Perhaps the most widely practised approach is that using a
12
clustering technique on the whole data set in order to select test set chemicals that are similar
13
to one or more chemicals in the remaining chemicals (i.e. the training set).
15
It has also been pointed out 24, 29 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 chemicals, but we believe that this is no less valid than the widely used clustering approach 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 were obtained for the model developed with the total number of chemicals in the category.
The predicted skin sensitization potencies of test set chemicals were calculated from the
16
QSARs developed for the corresponding training set chemicals.
17
The number in brackets after each coefficient in a QSAR is the standard error on the 18 coefficient. For a descriptor to be valid, the standard error on its coefficient should be 19 significantly lower than the value of the coefficient itself. This is also reflected in the p value 20 for each descriptor, a measure of the probability that the descriptor is there by chance; for a 21 descriptor to be valid in a QSAR, its p value should generally be < 0.05 (that is, less than a
22
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